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(57) ABSTRACT 

A method eliminates the discharge of the backup battery (42) 
prior to the primary source of power initiaUy being applied 
to the device. The method comprises detecting the applica- 
tion of a source of primary power (12) and providing a path 
by way of a switch (46) in response to receiving the power 
(14), wherein the path allows the backup battery lo power 
the device. Also, a circuit for maintaining the charge in a 
backup battery (42) of a device before primary power is 
applied comprises a sensing circuit (60) for generating an 
activation signal after initially sensing the application of the 
primary power to the device, and a switch element (61) 
coupled the sensing circuit (60) to receive the activation 
signal. The switch element (61) provides a path for the 
backup battery (42) to power the device. Accordingly, the 
method and circuit allow manufacturers of devices incorpo- 
rating a backup battery (42) to install the backup battery (42) 
prior to shipping and eliminate the requirement for the 
purchaser of the device to install the badcup battery (42). 

17 Claims, 3 Drawing Sheets 
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METHOD AND CIRCUIT FOR DESCRIPTION OF THE PREFERRED 

MAINTAINING CHARGE IN A BACKUP EMBODIMENTS 

BATTERY ip a device incorporating a backup battery for supplying 

FIELD OF THE INVENTION P^^'^ ^° ^ ^ primary supply of power 

5 ^ interrupted, a method and drcuil eliminate the discharge 

The present invention is generally related to backup backup battery prior to the primary source of power 

batteries, and more particularly to a method and circuit for injtiaUy being applied to the device. In particular, the 

maintaining the charge in a backup battery installed in a method inchides the steps of initially providing a primary 

device. source of power to the device; coupling the primary source 

BACKGROUND OF THE INVENTION ^° of power to a switch of the device to close the switch; and 

Many device .ch as el^c alan. doC o. «,nfless P-^c^S a pa^^V ^^^T^t^T"^^ 

when the primary source of pov«, is interrupted, the backup Also, a cmniit for maintaining the ■» ^«^P 

battery v^uld b«»me discharged if it were iiBtaUed prior to battery of a device mdudes a switch cirout «'!°Pn^'^ » 
shipping. Presently, such a deWce is shipped to a purchaser sensing cucuit for generating an acuvanon signal after 
witoJa backup battery installed, if a battery is inchided initially sensing the awhcanon of Uie primary power to the 
with the device me iLallation of a backup battery is device, and a switch element coupled U, ±e sensing c^ 
considered an inconvenience for the purchaser of the device. ^ to receive the acdvation agnaL TTk: switch element provries 
In particular, tools and some time may be required to instaU ^ a path for the backup battciy to power the device after 
the backup battery, dqwnding on where the battery is primary power is applied to the device. , ^ ^ , 
tocated in the device method and circuit prevents discharge of the backup 

Generally, circuits have been developed to provide battery during shipping and eliminate the reqdjxme^^^^^^^ 
backup batiry power after the loss of primary power. For ^ the purchaser of the devic* to msuU the bactaip battery 
example. U.S Pat. No. 5,057.697 to Hammond et al. dis- Accordingly, the method and circuit allow manufacturers of 
clo^ all uninterruptible power supply that incorporates devices incorporating a backup battery to mstall the backup 
switching circuitry permitting a path fnr DC backup power battery pnor to shipping. 

to be suppUed to a vollageKieclining primary power supply. Turning to FIG. 1, a flow chart for the method for 
A first switch SWl couples primary power to a load. A 30 maintaining charge in a backup battery is shown. ImUally at 
second switch SW2 couples a back-up battery to a power step 10. a battery is operably connected m any device 
transition switch circuit 114 comprising a bank of zener adapted to be powered by a backup battery dunng primary 
diodes coupled in series with a pair of parallel transistors power loss, such as an interruption in AC power. The battery 
124 which are suppUed with a separate 12V DC voltage is initially decoupled from the load by a switth cucuit to 
source. At a point where the backup battery no longer 35 prevent discharge of the backup battery, for example, dunng 
provides useful power, disabling circuitry disconnecte the shipping or after a reset condition. The switch circuit gen- 
battery from the load. "'^y provides an open dicuit m the path from the battenr 

Further, circuits have been developed whidi will close a to the load to prevent the discharge of the battery before AC 
finit switch in response to detecting the application of power, power is applied. The switch ciicuit ^e any dev.« 
followed by closSTg a second switch in response to detecting 40 ^^ich could provide a path from the battery to the load after 
r loss of power'^Both switches will opened after a the initial detection of power from an AC power transformer 
predetermined period of time to conserve battery power. to power the device. Aocordmg^y, the switeh cuxuit mom- 
Referring partitSarly to U.S. Pat. No. 4,528.459 to Wiegel. tors whether AC power has been m.tiaUy applied to the 
whenever the supply of primary power is detected, a first device at a step 12. . ^ • •. 

switch 18 is closed. Qosing relay conUct 18 couples the 4s As soon as AC power is detected, the switch circmt 
backup power source 16 to the series circuit comprising provides a path to couple the backup battery to the load at 
contact 18 and electronic switch 22, but does not connect a step 14. Unlike a conventional device havmg a backup 
power from the ba<*up source to the load 12 unUl the second battery, a path coupling the backup battery to the load is only 
switeh electronic switch 22, is enabled. Electronic switeh provided afler AC power is initially applied to the device. 
22 is enabled upon decay or tum-off of primary voltage, so preventing the nndcsired discharge of the msUlled backup 

Accordingly, there is a need for a simpk method and battery during shipping. The path is continuously mam- 
circuit to prevent the discharge of a backup battery which is tained afler AC power is mitially detected m order to alkiw 
installed irior to an initial application of primary power. the backup battery to power the device after the prmiary 

source of power is mterrupted. 
BRIEF DESCRIPTION OF THE DRAWINGS ^^^^ ^^^^ ^^^-j^^ ^^^^ AC power has 

In describing the method and circuit for maintaining dropped at a step 16. If the AC power has dropped, backup 

charge in a backup battery, reference is made to the follow- battery power is supphed at a step 18 by way of the path 

ing drawings wherein: established by the switch circuit. The device continues to 

FIG. 1 is a flow chart of the method for maintaining monitor whether AC power has been restored at a step 20, 

charge in a backup battery according to the present inven- go and continues to supply backup battery power until AC 

tiQij. power is restored. Once AC power has been restored, the 

FIG. 2 is a block diagram of a circuit for maintaining device can charge the battery at a step 22 and continue to 

charge in a backup battery according to the present inven- monitor the AC power supply at a step 16. 

tion; and Turning now to FIG 2, a block diagram of a circuit for 

FIG. 3 is a detailed schematic of the circuit for maintain- 65 maintaining charge in a backup battery according to the 

ing charge in a backup battery shown in block form in HG. present invention is shown. The circuit generally inchides an 

2 AC power supply transformer 32 for generating an output 



12/02/2003, EAST Version: 1.4.1 



us 6,204^73 Bl 

3 4 

voltage A* at an output 34. The circuil also includes a When the application of an AC signal to the device is 

volUge regulator 36 having an input 38 which is coupled to detected by AC sensing circuit 60, a high output is generated 

receive the output voltage A* of the transformer Regulator at output 64, thereby turning on transistors 68, 76 and 78 to 

36 generates a fixed output voltage or reference voltage at an provide a path between backup battery 42 to the voltage 

output 40. For example, a 5 volt output could be generated 5 regulator 36. Accordingly, after power has initially been 

for powering the device. The circuit also inchides a backup applied, the backup battery is continuously coupled to the 

battery 42. The backup battery is preferably a rechargeable provide backup power when the supply of AC power 

battery, such as a NiC (nicad) battery. Backup battery 42 is ^ thereafter interrupted. That is. after an AC power supply 

coupled to regulator 38 by way of a switch circuit 46. Switch signal is initially detected, the AC sensing circuit 60 will 

circuit 46 could inchide any device which provides a path jq continuourfy generate an output to provide a path for backup 

from backup battery 42 to regulator 36 after initially detect- battery 42 to supply power to voltage regulator 36. 

ing power on hne 48 from regulator 36. A charging circuit ^ charging circuit 50 is also be incorporated in the circuit 

50 is coupled to the backup battery 42 to maintain the charge present invention to maintain the charge on the battery 

in the backup battery after the switch is opened upon minal ^^^^ ^ initially appUed and the switch is open. The 

detection ofAC power. Charging circuit 50 is coupled to the ^5 p^ferred charging circuit 50 inchides an NPN transistor 84 

A* voltage at an input 52 to provide power to recharge ^^^^^ generaUy couples the voltage A" to the battery. In 

backup battery 42 at node 54. particular, the collector of transistor 84 is coupled by a 

TXiming now to FIG. 3, a detailed schematic of the resistor 86 to voltage A* at input 52. Preferably, resistor 86 

preferred circuit for mainta i ning charge in a backup battery ^ ^ 2OOQ resistor. The emitter of transistor 84 is coupled to 

(shown in block form in FIG. 2) is described Preferably. 20 battery 42 by a diode 88. Diode 88 is inchidcd to prevent 

switch circuit 46 inchidcs an AC sensing circuit 60 which reverse biasing of transistor 84. Finally, the base of ttansistor 

can detect the initial appKcatioo of AC power to the device 54 ^ coupled to input 52 by parallel resistors 88 and 90 and 

and a switch element 61 to provide a discharge path for parallel resistors 92 and 94. The parallel resistors are 

battery 42. AC sensing circuit 60 could be a simple latch coupled in series between A* and the base of transistor 84 at 

circuit. Alternatively, AC sensing circuit could be a micro- 2s a node 95. Resistors 88-94 are preferably 330Q resistor, 

processor which has some other application in the device. Finally, a series configuration of diodes 96 and 98 is coupled 

AC sensii^ circuit 60 receives the 5V output of regulator 36 ^ ^q^^ 95 termination voltage of the charge 

at an input 62. AC sensing circuit 60 generates an output circuit. In particular, diodes 96 and 98 will turn off ttansistor 

signal at an output 64. Output 64 is coupled to a node 66 of g4 ^hen the battery volUge exceeds the maximum desired 

switch circuit 46. 30 battery voltage. Accordingly, protection is provided if the 

Switoh element 61 generally provides a path from battery inadvcrtendy uses alkaline batteries with the charging 

42 to voltage regulator 36 and could include a single circuit. 

tt-ansistor having a control electrode coupled to receive the ^ understood that other circuits for providing a 
output signal at node 66. Alternatively, a more detailed ^^^^ battery to the voltage regulator or circuits far 
U-ansistor network could be employed to provide a path from 35 charging the battery could be employed within the spirit and 
backup battery 42 to regulator 36. For example, bipolar ^^^p^ present invention. The deuiled circuits 
transistors having a control electrode (base) and a path of described above are representative circuits which could be 
controllable conductivity between a first electrode employed. Also. AC power is described above as the pri- 
(collector) and a second electrode (emitter) could be mary source of power by way of example. The method and 
employed. Particularly, as shown in FIG. 3, node 66 is 40 circuit of the present invention could be incorporated in a 
coupled to the base of an NPN U-ansistor 68 by an input device having some other source of primary power. For 
resistor 70. Preferably, input resistor 70 is a 10 KQ resistor. example, the primary source of power could be solar power. 
A resistor 72 is also coupled bctw«n the base of transistor summary, the method and the circuit of the present 
68 and the emitter of transistor 68, which is couplcdlo ^^^^^^^ ^Uows a backup battery to be instaUed in a device 
ground. Preferably, res^tor 72 is a 33 KQ resistor^ The 45 . • ^^^^^ having the battery become dis- 
coUector of transistor 68 is coupled by a resistor 74 to ^ - ^ j^^^^ circuit can pro- 
Darlington pair of PW transistors 76 and 78. Preferably, ^.^^^^ convenience for the purchaser of any device which 
resistor 74 is a 1 KQ resistor. Tlie base of transistor 76 is ^ ^ ^ ^ ^ ^ ^ 
coupled to the emitter of transistor 78 and backup battery 42 power source 
by way of resistor 80. Preferably, resistor 80 is a 33 KQ 50 ^ claimed is: 

resistor. Also, the «mtter of transistor 76 is coupled to the ^^^^ maintaining the charge in a backup 

base of transistor 78. Fmally, the ojllectors of transistors 76 ^ ^ ^^.^^ ^ 

and 78 are coupled together, and are coupled to voltage ^^^^ comprising the steps of: 

regulator 36 by way of a diode 82. ^^^-.^.^^^^^y i^^^^y p^viding the souree of primary power to the 

prevents leakage current passing to switch circuit 46 from 55 f e f j f 

the AC power supply transformer. device, . ^ ^ ^ 

In maintaining the charge on the battery before AC power ^oiipling the source of pnmary power to a switch of the 

is suppHed, switch circuit 46 generally prevents the dis- device to ck>se the switch; 

charge of battery 42 by way of path 44 through the Dar- providing and mainlaimng a path by way of the switch m 

Hngton pair of transistors 76 and 78 and diode 82. In 60 refuse to initially receiving the source of primary 

particular, the AC sensing circuit generates a low signal at power, the path allowing the backup battery to power 

output 64 until the application of an AC power signal to the the device when the source of pnmary power is 

device is initiaUy detected at input 62. Wth a low signal at removed after being imtially provided; and 

output 64, the voltage on the base of transistor 68 is low, maintaining the charge on the backup battery by coupling 

maintaining transistor 68 in cutoff. Accordingly, the transis- 65 the source of primary power to the backup battery, 

tors 76 and 78 will also be in cutoff, preventing the discharge 2, The method for maintaining the charge in a backup 

of battery 42 by way of path 44. battery according to claim 1 wherein said step of coupling 
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the source of primary power to a switch comprises trans- 
forming the primary power to generate a DC reference 
voltage which is coupled to the switch. 

3. The method for maintaining the charge in a backup 
battery according to claim 1 wherein said step of providing 
a path comprises turning on at least one transistor. 

4. The method for maintaining the charge in a backup 
battery according to claim 1 wherein said step of coupling a 
source of primary power to a switdi comprises providing 
AC power. 

5. A method for maintaining the charge in a backup 
batery of a device before AC power is applied to the device, 
the method comprising the steps of: 

providing an open circuit in a path coupling the backup 

battery to a load in the device; 
initially providing a supply of AC power to the device; 
transformiag the AC power to generate a DC reference 

voltage; 

coupling the DC refercocc voltage to a microprocessor, 
providing a ^gnal from the microprocessor to the switch 
to provide and maintain a closed circuit in the path to 
enable the backup battery to power the load upon 
initially providing a supply of AC power to the device 
and when said supply of AC power is removed; and 
maintaining the charge on the backup battery with the 
supply of AC power. 

6. A circuit for maintaining the charge in a backup battery 
of a device before AC power is applied comprising: 

an AC sensing circuit for generating an activation signal 
after initially sensing the application of the AC power 
to said device; 

a switch coupled to said AC sensing circuit to receive said 
activation signal, said switch providing and maintain- 
ing a path for said backup battery to power said device 
when said AC power is removed after the initial appli- 
cation of said AC power to the device; and 

a charging circuit for maintaining the charge on said 
backup battery. 

7. The circuit for maintaining the charge in a backup 
battery according to claim 6 wherein said AC sensing circuit 
comprises a microprocessor. 

8. The circuit for maintaining the charge in a backup 
battery according to claim 7 further comprising an AC 45 
power transformer receiving a source of AC power and 
coupled to said microprocessor, said AC power transformer 
generatit]g a DC supply voltage. 

9. The circuit for maintaining the charge in a backup 
battery according to claim 6 to further comprising a regu- 
lator circuit coupled to said AC power supply circuit for 
generating a regulated DC voltage supply. 

10. The circuit for maintaining the charge in a backup 
battery according to claim 6 wherein said switch comprises ss 
at least one transistor. 

11. The circuit for maintaining the charge in a backup 
battery according to claim 6 wherein said switch comprises 
a first transistor having a path of controllable conductivity 
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comprises a transistor having a path of controllable conduc- 
tivity for providing current to charge said backup battery. 

13. A circuit for maintaining the charge in a backup 
battery of a device comprising: 

an AC power supply transformer for receiving a source of 
AC power and generating a DC supply voltage; 

a microprocessor coupled to said AC power supply 
transformer, said microprocessor generating an activa- 
tion signal in response to initially receiving said DC 
supply voltage; 

a switch circuit responsive to said activation signal from 
said microprocessor, said switch circuit providing and 
maintaining a path from said backup battery to a load 
of said circuit after AC power is initially applied to said 
AC power supply transformer and when said source of 
AC power is removed; 

a regulator circuit coupled to said AC power supply 
transformer and said backup battery by way of said 
switch circuit for generating a regulated output voltage; 
and 

a charging circuit coupled to receive said DC supply 
voltage, said charging circuit for maintaining the 
charge on said battery when said AC power is initially 
applied. 

14. A method for maintaining the charge in a backup 
battery of a device adapted to receive a source of primary 
power, the method comprising the steps of: 

initially providing the source of primary power to the 
device; 

coupling the source of primary power to a switch of the 
device to close the switch; 

providing and maintaining a path by way of the switch in 
response to receiving the primary power, the path 
allowing the backup battery to power the device when 
said source of primary power is removed; and 

coupling the source primary power to the backup battery 
to maintain the charge on the backup battery; and 

decoupling the backup battery when the charge on the 
bacicup battery exceeds a predetermined voltage. 

15. A circuit for maintaining the charge in a backup 
battery of a device before AC power is applied comprising: 

an AC sensing circuit for generating an activation signal 
after initially sensing the application of the AC power 
to said device after a reset condition occurs; 

a switch coupled to said AC sensing circuit to receive said 
activation signal, said switch providing and maintain- 
ing a path for said backup battery to power said device 
when said AC power is removed after the application of 
the AC power; and 

a charging circuit for coupling charging current to said 
backup battery until said backup battery reaches a 
predetermined voltage. 

16. The circuit for maintaining the charge in a backup 
battery according to claim 15 wherein said charging circuit 
comprises a zener diode coupled to the base of a transistor 
having a path of controllable conductivity adapted to pro- 
vide charging current to said backup battery until said 



and a control terminal coupled to receive said activation ^ backup battery exceeds the voltage of said zcner diode less 
signal, and a pair of transistors configured in a Darlington 
configuration, said pair of transistors coupled to said path of 
controllable conductivity and providing a path for said 
backup battery to power said device. 

12. The circuit for maintaining the charge in a backup 
battery according to claim 6 wherein said charging circuit 



the difference between the base voltage and the emitter 
voltage of said transistor. 

17. A circuit for maintaining the charge in a backup 
55 battery of a device comprising: 

an AC power supply transformer for receiving a source of 
AC power and generating a DC supply volUge; 
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microprocessor coupled to said AC power supply 
transformer, said microprocessor generating an activa- 
tion signal in response to initially receiving said DC 
supply voltage; ^ 
switch circuit responsive to said activation signal from 
said microprocessor, said switch circuit providing and 
maintaining a path from said backup battery to a load 
of said circuit after AC power is initially applied to said 
AC power supply transformer and when said source of lo 
AC power is removed; 

regulator circuit coupled to said AC power supply 
transformer and said backup battery by way of said 
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8 

switch drcuil for generating a regulated output voltage; 
and 

a charging circuit coupled to receive said regulated output 
voltage for maintaining the charge on said battery when 
said AC power is initially applied, said charging circuit 
comprising a zener diode coupled to the base of a 
transistor having a path of coatrollable conductivity 
adapted to provide charging current to said backup 
battery until said backup battery exceeds the voltage of 
said zmer diode less the difference between the base 
voltage and the emitter voUage of said transistor. 

* * 4 ♦ # 
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